ABSTRACT: Major changes in sandstone provenance occurred during the deposition of the Cretaceous-Eocene succession in Kangerlussuaq, southern East Greenland. These changes can be recognized on the basis of provenance sensitive heavy mineral parameters (apatite:tourmaline and rutile:zircon ratios and garnet geochemistry) and the SHRIMP U-Pb dating of detrital zircons. The results support the subdivision of the succession into three units separated by major unconformities spanning the Late Coniacian to Late Campanian and Late Maastrichtian to Early Eocene. Rifting during the deposition of the first unit (Aptian-Late Coniacian) led to rift flank uplift and resulted in the local sourcing of sediment. Thermal subsidence during the deposition of the second unit (Late Campanian-Late Maastrichtian) led to rift flank subsidence and sediment sourcing from outside the immediate region. Renewed rifting immediately preceding the third unit (Early Eocene) resulted in a return to local sediment sourcing. The basin morphology during the deposition of the second unit would have been more conducive for the long-distance transport of sediment into the adjacent Faroe-Shetland Basin than during deposition of the first and third units. The results provide a framework for the identification of Greenlandsourced material in the Faroe-Shetland Basin.
INTRODUCTION
As hydrocarbon exploration pushes further westward in the Faroe-Shetland Basin, there are increasing questions as to the role that Greenland has played as a source of sediment to the basin. Potential clues to the evolution of the region may be provided by basins further north in the North Atlantic rift where exploration of areas towards the continent-ocean boundary is further advanced. Sandstone provenance studies in the Vøring Basin have shown that there is a group of sands of Late Cretaceous age that may have been sourced from NE Greenland (Morton & Grant 1998). These sandstones thicken westward to form excellent reservoirs (Kittilsen et al. 1999) . Sand transport from East Greenland was aided by a favourable basin morphology because the Late Cretaceous was a time of relatively minor extension (Whitham et al. 1999 ). This allowed a shelf break margin to develop along the basin margins, aiding the long distance transport of deep marine sands towards the east. The cross-rift supply of sands came to an end with the period of rifting, which preceded continental separation and flood basalt extrusion some time between the MidMaastrichtian and Early Eocene (Jolley & Whitham 2004) . This rift event and the later extrusion of flood basalts created a barrier between Greenland and Cretaceous basins along the NW European margin. Both events are critical in determining the potential for Greenland-derived, Paleocene reservoir development in these basins.
Kangerlussuaq occupies a position in East Greenland that was formerly adjacent to the Faroe-Shetland region (Fig. 1) . In this area a 900 m thick succession of Cretaceous-Early 1 Eocene sediments are exposed beneath nearly 6 km of flood basalts (Larsen et al. 1996 (Larsen et al. , 1999a Jolley & Whitham 2003) . The succession provides some of the best exposures of Late Cretaceous-Early Eocene strata in the North Atlantic region and as such provides a valuable analogue for the FaroeShetland Basin (Larsen et al. 1999a) . A heavy mineral study was undertaken on sandstones from the entire succession to examine the evolution of sand supply. The results presented below are important for three reasons. They characterize sandstones in southern East Greenland and provide a framework for the identification of sands in the Faroe-Shetland Basin derived from the region. They indicate major changes in provenance
